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I . The Problem
T . The elm in this study is to provide aid and a possible
method for determining the problem units in arithmetic or sinr;. le
$ situations that connect sufficiently with child experience s to
indicate their acceptable usage . '"hat experience does the child
have on which to found the teaching of arithmetic or such units
as the post office or grocery store? To what age or grade does
the teaching of time belong? It is such questions as these
that this study will attempt to investigate.
"The child understands and learns effectively only when
work is properly adapted to his level of thinking."^ And. it may
be added, ’that his background of experience is such as to give
him understanding. ’ "Informal, experience-extending, concept-
building work should replace formal drill entirely in grades
one and two."!
"Arithmetic has been s prominent elementary school sub-
ject ever since it was introduced into the public schools of
America, and it reflects, in a general way, the trend of thought
of the leaders in the field of education."^
"In the primary grades a program of the "three R’s is .
changing to one which carries meaning to children. The social
1- A Course of Study in Arithmetic for Elementary Schools -
Grades I-III, The Commonwealth of Massachusetts, Department
of Education, page 6
2- Metter, Harry L. -Trends in the Emphasis on Various Topics of
Arithmetic since 1860- The Elementary School Journal-
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organization is that of a community representing the social
world as children see it and live it. With the activities of
the social studies as a setting, the child *s school life func-
tions with more unity. The "three R
1
s" take on meaning and
reason for being.""
"Functional thinking begins in the kindergarten as is
evidenced by the expressions - "She is so slow it will take her
a long time", end "I need a long thread because I have a lot to
sew". Readiness in arithmetic depends upon what we mean by
arithmetic. " Mathematical readiness seems to depend upon the
experiences of the child, his maturity, ana the nature of rnathe
matics. Young children often exhibit remarkable evidence of
readiness for mathematical thinking which involves basic con-
2
cepts and principles, but not written computation." The inter-
est in the present study is in arithmetic readiness for problem
units. Apparently experiences are the chief consideration in
readiness for problem units.
Florence E. Reid of the University of Wyoming made a
study of Incidental Number Situations in the First Grade. In
reporting this study she says, "It is interesting and most signi-
ficant to find that the concrete use of number at first grade
level far exceeded the abstract use. The comments of the
1- Reed, Mary M. -Planning a Social Studies Program for Young
Children- Childhood Sducation-Vol .XIII-Qct . 1336, page 51
2- Sueltz, Ben - Arithmetic Readiness and Curriculum Construc-
tion - The Mathematics Te&cher, Oct., 1957 - page 290-2-92
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children shov: that they are conscious of numbers and their func-
tion at first grade level.""
Woody of the University of Michigan made an investiga-
tion to ascertain the Arithmetical Backgrounds of Young Children
He found "that children possess much ability in the elementary
process of arithmetic even before the time of beginning formal
2instruction in the subject."
1- Reid,
2- Woody,
Florence E. -Incidental Number Situations in the First
Grade.- Journal of Educational Research, Vol. XXX,
September, 1936 - pp. 42, 43
Clifton - The Mathematical Backgrounds of Young
Children - Journal of Educational Research, Vol. XXIV,
October, 1931 - p.200
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II. Need Nor Study of the Problem .
1. Few studies have thus far been made to determine the
arithmetic concepts of young children. There is a need for a
scientific basis in making the curriculum for the kindergarten
and the first three grades, as for the upper grades.
Gillet, in an article on Foundations, says, "It is
said that there are more failures in arithmetic than in any
other subject in the middle grades. In many cases investigation
shows the trouble started far back. Foundations were not made
secure, but nobody examined them, and the inevitable occurred." -
2. There is also need of a scientific basis for place-
ment of certain units, such as time, in the proper grade and at
the proper age.
Florence E. Reid suggests "that further studies be
made to determine what activities afford the most number situa-
tions and at the same time are a natural outgrowth of the child’s
2
environment .
"
"The greater the degree of meaning in number, the
r
7
more apparent must be its significance
.
1- Gillet, Harry 0.- Foundations - Foundations in Arithmetic-
Bulletin for the Association of American Childhood- p.3
2- Reid, Florence E.- Incidental Number Situations in First
Grade- Journal of Educational Research, Vol.XXX-No.l
September, 1936 - p.43
3- Brownell, Tilliam A.- Trends in the Three R T s- Childhood
Education, Vol .XIII-No. 9, May, 1937 - p.421
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Helen White in her study ssys in the conclusion "that a
larger percentage of children achieve the correct answers to a
problem when the situation involved in that problem is based on
the child T s experiences."
1
"There is a point in a child’s mental growth before
which it is not effective to teach a given process in arithmetic
and after which that process can be taught reasonably and
effectively.
"
"There is a tendency to build the curriculum around the
interests and needs of children. There is evidence of a more
discriminating choice of units of work with due regard to all
phases of child life." 3
"Within the last few years there has been a decided
trend toward eliminating abstract number content from the field
of arithmetic in Grades I and TI. In its place concrete arith-
metic is taught, and the child is provided writh a fund of rich
number meanings and a wealth of number experiences."-
1- White, Helen M.- The Relation of an Understanding of the
Situation Involved in a Problem and Success in its Solu-
tion- Unpublished Thesis at Boston University- 1935
2- Washburn, C.- Mental Age and the Arithmetic Curriculum-
Journal of Educational Research-Vol.XXIV-March, 1931-p.229
3- Harap, Henry-Trends in the Early Elementary Curriculum-
Childhood Education- Vol.XIV-#2, Oct. 1937- p.57
4- Gunderson, Agnes G.- Nature and Amount of Arithmetic in
Readers for Grades I and II- Elementary School Journal-
_ _ Vol. XXXVI-March. 1936- 0.527
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William Brownell, writing on Readiness and the Arith-
metic Curriculum, says, tT The need is for a fundamental reorgan-
ization of instruction from the bottom up. To achieve such an
instructional reorganization in arithmetic is a research program
which can challenge the best efforts of all educators.”"
3. In our progressive schools we teach by units. In
what grade shall we teach certain units? Scientific investiga-
tions are needed for proper grade placement at the proper age.
Frank Rich says, ”Most of the dislikes and antipathies
of later years take their origin in forgotten incidents of early
life. We should therefore take special precautions in these
first experiences with mathematics to make sure that the habitual
p
mind-set toward the subject is always ”fair and warmer.”^
Ned Russell writes in an article on Arithmetical Con-
cepts of Children, ”If we are to promote child mastery of arith-
metic, then we must determine first of all what number-ideas
children have, and in what situations children employ mathemati-
cal concepts.”
1- Brownell,William A. - Readiness and the Arithmetic Curriculum.
Elements ry School -Journal-Vol. XXXVII I-January, 1938- p.321
2- Rich, Frank M.- Project Arithmetic- Small Numbers and Combina-
tions- American Childhood-Vol. XX- No. 2- October, 1934- p. 16
3- Russell, Ned - Arithmetical Concepts of the Child. - Journal
of Educational Research- Vol. XXIX- No. 9-May, 1936- p. 647
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"Schools which attempt systematic arithmetic instruction
at all in the primary grades commonly lay the major emphasis on
the number combinations. This statement, taken by itself, seems
to imply considerable agreement in these schools as to instruc-
tional practice. Such is, of course, not actually the case
There are ways in which programs of primary number do not resem-
ble each other. Two of these ways are: (l) failure to appreci-
ate the difficulty of the combinations
,
and (2) failure to pro-
vide a sound basis of number knowledge prior to teaching the
combinations
.
"Arithmetic cannot be justified in the primary grades
unless it can be presented sensibly to the child, unless it can
be learned by the child with interest and economy, and unless it
can be shown to contribute to happier and more intelligent living
2
on his part."
In an article on Opportunities for the Use of Arithmetic
in an Activity Program by Paul R. Hanna and others, it is stated
|in the summary that the authors "feel that a national survey of
situations in which children find a need for arithmetic is highly
L- Brownell, William A.- Teaching leanings.
Foundations in Arithmetic- Bulletin for the Association of
Childhood Education - 1937 - p.ll
2- Ibid - p. 15
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desirable. It is their belief that considerable inarticulation
would be found between even the most modern arithmetic courses
and the actual needs of pupils.
l
1- Henna, Paul B. and others - Opportunities for the Use of
Arithmetic in an Activity Program— The National
Council of Teachers of Mathematics Tenth Yearbook-
p. 118
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III. Other Studies.
The 29th Year Book of the National Society for the Study
of Education contains the report of an investigation made by
Buckingham and MacLatchy on the Number Abilities of Young Chil-
dren when they enter Grade One. They gave six tests to 1,356
children. The first two concerned counting, the next two number
concepts, and the last two number combinations. From the results
of these tests they found "that entering first grade children
have a readiness for njunbers, having already had such varied ex-
periences that they are able to respond correctly to number situa
tions of an elementary nature.
Woody gave tests to children in the grade previous to
that in which formal arithmetic began. His tests were given to
Kindergarten, First and Second Grade children, the majority of
the children tested being in the First Grade. In his conclusions
he says, " (l) That children possess much ability in the elemen-
tary processes of arithmetic even before the time of beginning
formal instruction in the subject; (2) that the knowledge pos-
sessed by children is not limited to counting and adding combina-
tions but includes elementary knowledge of fractions, United
States money, units of various types of measure, and the under-
standing of the processes demanded in simple verbal problems."
L- Buckingham and MacLatchy- The Number Abilities of Children
Then They Ent£r Grade One- 29th Year Book- pp. 473-525
2- Woody, Clifford- The Arithmetical Backgrounds of Young Chil-
dren- Journal of Educational Research-Vol.XXIV-No.3- Oct.l 31
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Ned Russell, of the University of Kansas, made a study
to establish how large a quantity with which children can deal.
The results led him to conclude that "the child T s first concept
of number is a manyness from which the quality and serial as-
pects of number differentiate the cardinal and ordinal numbers
concept develop simultaneously The child can compare groups of
blocks up to 10 with remarkable accuracy although he has a vis-
ual notion of only three or perhaps four the seven-year old
child will form sub-groups first which have unequal value math-
ematically. It is not likely that the first or second grade
pupils will be mature enough to master completely and understand
isolated addition and subtraction facts. Formal work such as
drill over these arithmetic facts should be discouraged. The
observation indicates that the initial training in arithmetic
should be undertaken with the use of concrete materials.
Miss Graham, in her study on "The Best Time to Begin
Arithmetic" tested children from the Kindergarten through the
six grades by giving a questionnaire simile r to the one used in
this study. In her summary, she says that "It is proved beyond
a doubt that a correct response in a drill example does not in-
dicate a correct number concept. Drill in Grades I and II does
not bring number concepts. Therefore drill is less important
with young children than a concept of number or understanding of
1
-Russell, Ned M. -"Arithmetical Concepts of Children.'1 Journal
of Educational Research- Vol. XXIX- No. 9- May, 1926-
Pi-. . 662-662
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inumber in his own experiences. We take many experiences for
(granted. Problems about prices and how we buy and sell mean
•
*
,
j little before Third Grade."
-
Elizabeth Quattlander made a study of unit work in
second grade as opposed to formal arithmetic. Miss Quattlander
and her class had a most interesting experience through a second
grade unit in Arithmetic. The children kept account books of
money received and money spent. Some of the children were so
interested that they continued the expense books through the sum-
mer. Her results were so satisfactory that she concluded- "In-
formational units in arithmetic may well replace systematic drill
in Second Grade.
Mss Harris made a study to help establish an experience
basis for arithmetic problems. She gave a test similar to the
one used in this study to children from the Kindergarten through
the 9th grade. The test was given individually.
In her conclusion she says that the "experiences of the
children are governed by local usages", and that "problems should
1- Graham, Mattie - The Best Time to Begin Arithmetic.
A term paper at Boston University - 1953
2 - Quattlander, Elizabeth - Replacing Systematic Drill with
Informational Units in Second Grade.
Unpublished Thesis at Boston University - 1935.
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be based on experiences prevalent in the locality.”
1
Miss White* in 1932, previously quoted, made a study on
’’The Relations of an Understanding of the Situations Involved in
a Problem and Success in Its Solution”. She says, ’’From the
gross results of this study, the following conclusions may be
drawn:
-
(1) That a larger percentage of child en select the right
process in solving arithmetic problems when
the situation Involved in that problem is based
on child experience.
(2) That a larger percentage of children achieve the
correct answer to a problem wrhen the situation
involved in that problem is based on the
9
child’s experiences.”
Miss Elizabeth Ray, writing on Arithmetic Readiness, used
a similar questionnaire to the one used in this study, testing
kindergarten and primary grades. Her results wrere much the same
as found in this study. In her conclusion she says, ’’Only very
simple arithmetic such as counting and informational units
1- Harris, Emma Frances- To Help Establish an Experience Basis
for Arithmetic Problems- A term paper at Boston University
1934
2- White, Helen Mildred- The Relation of an Understanding of the
Situations Involved in a Problem and Success in its Solu-
tion - Thesis at Boston University - 1932.
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|
should be attempted in the Kindergarten and Primary Grades. '
This study shows that only very minor aspects of arithmetic can
be presented and understood.
Miss Olive Mahoney taught arithmetic in her first grade
through informational units. In reporting on it she says, "The
first grade teacher can lay a foundation of understanding and in-
terpretation of number situations by utilization of the experien-
ces the children are having and have had. The ease with which
the children themselves attacked their little business problems,
the pier sure and satisfaction derived from their ever accurate
results, and the interest and enthusiasm with which they went on
to each new activity assures the author that a foundation of un-
derstanding and appreciation has been laid The informational
unit growing out of the actual experience of the children does
lend itself in reality to the number interests of first grade
children. n
"
1- Ray, Elizabeth - Arithmetic Readiness in the Kindergarten and
Primary Grades. Unpublished Thesis at Poston University,
1958
8- Mahoney, Olive G.- Extending First Grade Experiences.
Unpublished Masters Thesis at Boston University - 1938
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IV. The Questionnaire .
1. In the present study the questionnaire method was
used. The questions were chosen after careful examination of
studies previously made, particularly those by Woody, Buckingham
and TIacLatchy, Miss Harris, Miss White, and ' Tiss Graham. Miss
Helen Gorham made a similar study in 1937, using the same set of
questions as used in this study. The results of her work are in-
cluded later in this thesis. An attempt was made to cover as
many as possible of the experiences of children at the Kindergar-
ten, First, Second, and Third Grade levels. The questionnaire is
included as Exhibit I, pages IS and 17.
The questionnaire is composed of twenty questions,
many of which have from two to four parts, making in all 78 items
Each question is related to an experience that might involve
arithmetic situations which seem to be common to all children at
this level. We all buy food and clothing. We mail letters. We
Live by time. We use money. These and similar experiences were
Included in the questionnaire.
2. The test was given to each child individually without
a time limit. The answers were recorded by the examiner, all
questions and answers being given orally. The child was allowed
;ime to answer. When he did not seem to be able to answer, the
next question was asked. The children were urged not to guess
but to say TT I do not know.” Many of the children did not answer
at all when they did not know. The children were free to talk
cr ask questions of the examiner if the meaning of the question
was not clear. Ho score was given for the test, but each cues-
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tion was evaluated by itself.
3. The test was given during the months of February,
March, and April of 1937, and to a small group of kindergarten
children the last part of March in 1938.
The children were for the most part of the middle
class, the parents of whom are far from rich, and live in that
part of the town away from the center. The children seem pro-
tected. It was too far for them to be sent to the store alone.
The children chosen were those from the kindergarten
through the first three grades. There were two classes to each
grade. The number of boys and girls happened to be about equal.
The number of children in a grade was about 20, except in one
third grade where there were 11 children. This was a slow-
moving group and had some over-aged children in it. A table
showing the grades and sex of the children is included as
Table T, page 18.
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EXHIBIT I.
Showing The Questionnaire Used as a Basis for this Study.
1. a) Do you go shopping?
b) What do you buy?
c) How much does it cost?
2. a} How much is a loaf of bread?
b) How much is an ice-cream cone?
c) How much is a lollipop?
d) How much is a small Hershey bar?
3. a) What does Mother pay for butter?
b) What does Mother pay for eggs?
c) What does Father pay for the gas for the car?
4. a) How much milk is in a big bottle?
b; What does a bottle of milk cost?
5. a) Did you ever buy a stamp in the post-office?
b; How much does it cost to send a letter to Boston?
c; How much does it cost to send a letter here in
Bridgewater (own town)?
6. a) How much does the daily paper cost?
b; How much does the Sunday paper cost?
7. What is this coin?
Show a) a cent; b) a nickel; c) a dime; d) a quarter; and
e) a half dollar.
8. Count this money— a) 10 cents; b) 5 nickels; c) 10 dimes.
9. a) How many nickels in a dime?
b) How many dimes in a dollar?
c) How many quarters in a dollar?
d) How many cents in a quarter?
10.
a) Can you count?
b) Count to 100 by 1.
. c) Count to 100 by 10.
d) Count to 100 by 5.
11. Count these objects—20 marbles.
12.
a) Give me 3 marbles.
b) Give me 7 marbles.
c) Give me 5 marbles.
d) Give me 8 marbles.
e) Give me 10 marbles.
f) Give me 1 marble.
g) Give me 4 marbles.
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13. a) Can you read numbers?
b) Read these numbers - 1,3, 5, 7, 8, 12, 14, 29, 36, 45, 84.
14.
I
15. a) How do you know the time?
b) What time does school begin?
c) What time do you eat dinner?
d) Find the time you eat supper.
e) Find the time school begins.
f; What time is this:- 9:00; 12:00; 3:30?
16. a) That month is your birthday?
b) What month and day is your birthday?
c) How old are you?
d) How old is your brother (or sister)?
17. a) How tall are you?
b) How can you find out?
18. a) Which is larger- a whole apple or a half an apple?
bj Which is larger- a half an apple or a quarter of an apple'
c) Which is larger- a pint or a quart?
d) Which is larger- an inch or a yard?
19. a) When you cut an apple in half, how many pieces are there?
b) When you cut an apple in quarters, how many pieces are
there?
20. a) Do you earn money for working?
b) Tell me about it.
i
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TABLE I
.
DUMBER 0? CFILPRFN BY GRAPE. ROPY. AND S' 7.
GP/DE
Kindergarten
1957
1958
Totals
First Grade
Room 1
Room 2
Totals
Second Grade
Room 3
Room 4
Totals
Third Grade
Room 5
Room 6
ROYS
6
11
16
9
BOTH
22
17 25 42
14
9
5
10
19
19
23 15 38
8
12
12
6
20
18
:0 18 38
12
6
21
11
Totals 18 14 32
Totals tested 78 72 150
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Table T gives the number of children tested by grade,
room, end sex. The Kindergarten, 1337, had 6 boys and 16 girls,
making 22 children. The Kindergarten, 1938, had 11 boys and 3
girls, making 20 children. In both Kindergartens there were 17
boys end 25 girls, making 42 children in the grade.
The first grade. Room 1, had 14 boys and 5 girls, making
19 children. The first grade. Room 2, had 9 boys and 10 girls,
making 19 children. There were 23 boys and 15 girls, making 38
children in the grade.
The second grade. Room 3, had 8 boys and 12 girls, making
20 children. The second grade. Room 4, had 12 boys and 6 girls,
making 18 children. There were 20 boys and 18 girls, making 38
children in the grade.
The third grade. Room 5, had 12 boys and 9 girls, making
21 children. The third grade. Room 6, had 6 boys and 5 girls,
making 11 children. There were 18 boys and 14 girls, making 32
children in the grade.
There were 78 boys and 72 girls tested, making a total of
150 children tested.
The number of children, boys and girls in each room, is
about the same as well as the number of children in each room and
grade. In the total there were only 6 more boys tested than
girls.
Table II, page 20, gives the age, grade, and sex of the
children tested. In looking at the table it will be seen that on-
ly a few of the children were 9 years old or over, and that they
were for the most part of normal age for the grade.
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TABLE II.
Shoring ages of children tested by grade, room, and sex.
Ares binder carter. Grade I Grade IT Grade ITT Total
*1937
B G
1938
B G
R
B
.1
G
R.2
B G
R
B
.3
G
R.4
B G
R. 5
B G
R.6
B G B G Botl
n6
-nu 1 1 1
ii°-n 5
lCT-lO
11
1 -1 1
0 510-10
6 119-9 1 1 2 2 r~ro 3 6
1 1 1 1 2 3
8
6
- 8
11
1 5 1 7 5 3 12 10 22
8°- 85 2 3 3 1 4 2 1 10 6 16
1
—1
1
—1
r-t
CD
rr 3 4 2 3 2 10 4 14
?°- 7
5
2 1 4 1 1 1 3 3 10 6 16
6
6
- 6
11
4 2 3 4 1 1 8 7 15
6°_ 65 4 2 2 5 6 7 13
5
6
- E
11 2 8 10 7 1 13 15 28
5°_ 55 4 8 1 2 5 10 15
Total
Children 6 16 11 9 14 5 9 10 8 12 12 6 12 9 6 5 150
* R - Room
B - Boys
G - Girls
. -
.
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The ages range from 5 years in the Kinder g- rten through
11' years in the third grade.
The Kindergarten children were all either 5 or 5 6 years
old. In the Kindergarten, 1937, 4 boys were 5 years old, 8
0
girls were 5 years old, 2 boys were 5 years old and 8 girls
6
were 5 years old. There were 12 children 5 years old and 10
0
children 5 years old. In the Kindergarten, 1938, 1 boy was 5
0
years old and 2 girls were 5 years old, 10 boys were 5 years ole
0
and 7 girls were 5 years old. There were 3 children 5 years old
0
and 17 5 years old.
0
In the first grade the ages ranged from 5 years through
6T years. In Boom 1, 4 boys and 2 girls were 6 years old; 4
6
boys and 2 girls were 6 years old; 2 boys and 1 girl were 7
6
years old; and 3 boys were 7 years old. In the first grade,
Room 2, 2 boys and 5 girls were 6 years old; 3 boys and 4 girls
were 6° years old; and 4 boys and 1 girl were 7 years old.
r*
The second grade ages ranged from 6 C years through 9
years. In Room 3, 1 girl was 6 C years old, 1 boy and 1 girl were
0
7 years old, 4 boys and 2 girls were 7 years old, 2 boys and 3
ggirls were 8 years old, and 1 boy and 5 girls were 8 years old.
In the second grade. Room 4, 1 boy was 6 C years old, 3 boys and
6
3 girls were 7 years old, 3 boys and 2 girls were 7 years old,
0
3 boys and 1 girl w'ere 8 years old, 1 boy was 8" } end 1 boy was
9 years old.
The third grade ages ranged from 8 through 11 years. In
Room 5, 4 boys and 2 girls were 8 years old, 7 boys and 5 girls
were 8' years old, 1 girl was 9 years old, and 1 boy and 1 girl
'
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were 9^ years old. Tn Poom 6, 1 boy was 8 years old, 3 boys v ere
0
8 years old, 1 girl was 9 . ears old, 1 girl was 11 years old,
6
and 1 girl was 11 years old.
Of ..all the children tested, 5 boys and 10 girls, or 15
c;
children were 5 to 5 years old; 13 boys and 15 girls or PS chil-
6
, _
1
1
dren were 5 to 5 years old; 6 boys and 7 girls or 13 children
5
were 6 to 6" years old; 10 boys and 6 girls or 16 children were
6 11
6 to 6 years old; 10 boys and 6 girls or 18 children were 7 tc
5 6 11
7 years old; 10 boys and 4 girls or 14 children were 7" to 7
years old; 10 boys and 6 girls or 16 children were 8 to 8 years
old; 12 boys and 10 girls or 22 children were 8 J to 8 years
5
old; 1 boy and 2 girls or 3 children were 9 to 9 years old; 3
6 11
boys and 3 girls or 6 children were 9 to 3 years old; 1 girl
5 6 11
was 11 to 11 years old; and 1 girl was 11 to 11 years old.
It will be seen that the ages of the children are average for thd
Kindergarten, first, second, and third grades.
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V. Results Discussed.
The first step in determining the results of the test
was to go through all the papers question by question, recording
all answers to each question and classifying them by sex, age,
grade, and room. Each item received separate treatment. The per
cent of each item was recorded under right, wrong, no answer, or
under possible, impossible, no answer, depending upon the ques-
tion itself.
For example, in Question 5b-”How much does it cost to
send a letter to Boston?” - the answer was either right, wrong,
or the child did not answer. But in Question 2a-”.How much is a
loaf of bread?” - the answer was possible, impossible, or there
was no answer given. The price of a stamp is stable; the price
of bread varies according to locality and the size of the loaf.
Each of the 78 items of the 20 questions in the question-
naire was tabulated in a form similar to that shown in Exhibit
II, page 24. Each table has a summary at the bottom, showing
percentages of answers right, wrong, or no answer, as previously
explained.
Exhibit II shows the answers of all the children by
grade, room, sex, and age to the questions on time, questions 15?
b-c-d-f- on the questionnaire as given in Exhibit I, pages i6 anc
17. This is a photostatic copy of the original table as made by
tabulating the results of the individual responses. Exhibit II
is read as follows: To the question (15a) ”How do you know time?'
1 boy from the ages of 5 years through 5 years told time by the
watch, 2 by the clock, and 1 boy gave no answer. Of the boys
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g
through the ages of 5'- 5~ two told time by the clock, etc.
Then at the bottom of this section is shown the percentages of
^
right answers, wrong answers, or no answer. Under question 15a
on time, there were 6 responses, 83$ (5 correct) and 17$ (l) no
answer
.
Study of the other sections of Exhibit II will reveal
similar treatment.
There follows herewith a discussion of the children’s
answers to the various items of the questionnaire (See Exhibit I
pages 16 and IT.)
Beginning with Question la-”Did you ever go shopping?”-
it was found that 75$ of the Kindergarten, 83$ of Grade One,
79$ of Grade Two, and 90$ of Grade Three went shopping. Upon
questioning the Kindergarten, First Grade, and most of Grade Two
and Three it was found that they were usually accompanied by
their mothers, or older brothers or sisters. A few took notes
to the storekeeper; almost no child carried money unless it was
the correct amount. Some third grade children did take enough
so that they received change.
Question lb - TTV.hat did you buy? M ~ Children said they
* purchased bread, butter, apples
,
balls, books, meat, clothes,
newspapers, food of all kinds, end one child said he bought a
goat. The cost of these articles was as varied as the articles
| themselves. The goat was 85#; one child said a loaf of bread
was 85#. It was interesting to note that the prices were not
given by many children. 79$ of the Kindergarten did not try to
answer. Out of the 16$ giving the price of bread only 4$ gave
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reasonable answers. 14 different prices were given for bread.
Teble
III- A list of articles children said that they purchased
in answer to Question lb.
alleys cookies oranges
airplane coffee ovaltine
apples cereals potatoes
bread cheese plates
ball Christmas
presents
pineapple juice
butter
Easter
rolls
brown sugar presents soup
beans eggs soap
blouse life-savers spaghetti
books Flash-light spool of thread
bacon fish sugar
bananas fruit shoes
candy goat ties
candy-bars gingercake toys
canned chicken groceries tea
canned corn handkerchief things for doll
canned milk hamburg things to eat
canned tomatoes ice-cream things
cabbage ice-cream cone wax paper
cake junket wheaties
cat food (and dog) jam yeast cake
cloth meat lots of stuff
clothes maple syrup newspaper
carrots milk
=
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Question 2s asked the price of a loaf of bread. 19 differ4
ent answers were given; the .rice ranged from 30 to 950. Only 5?
of the Kindergarten gave a reasons ble answer, 19$ of the First
Grade, 25$ of the Second, and 63$ of the Third Grade. The res-
ponses to this question are found under Tab -.as IV and V, pages
27 and
Table IV-Showing childrens various answers on the .rice of a
loaf of bread.
Price of Kindergarten Grade I Grade II Grade III Tota
Loaf of Bread 1937 1938 R.l R.2 R.3 R.4 R. 5 R.6
30 1 1 2
5 0 1 1 2 d
nickel 1 i
60 1 1 2
8 <t od 1 3
reasonable answers
9 0 6 1 7
10£ 2 2 4 1 2 4 15
dime 2 1 3
110 1 1 1 1 2 2 8
120 1 1 9 11
15 0 1 2 1 4
180 1 1
200 1 1
250 1 2 1 4
quarter 1 1 2
350 1 1JL
850 1 l
950 1 l
2 pieces
of money 1 l
Do not pay 1 l
No answers 19 13 12 12 9 7 5 0 77
Totals 22 20 19 19 20 18 21 11 150
No reasonable
answers 0 2 3 5 11 3 13 7 44
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Table TV shows the various answers given by the children
for a loaf of bread according to Grade and Room. All the answers
are recorded under price of loaf; the answers are set down by
Grade and Room. The total number of children giving an answer is
recorded as wfell as the number of children in each room. The num-
ber of children giving no answer is also recorded, after the Iasi
answer to the price of a loaf of bread. The reasonable answers
are found between the parallel lines including 90 through 120.
The number of reasonable answers for each room is given at the
bottom of the table.
In looking at this table we find that two children said
a loaf of bread cost 30, four children said it cost 50, one chile
said it cost a nickel, two said 60, three said 80, four children
said 150, one said 180, and one said 200. Four said 250 and two
said a quarter. One said 350, one 850 and one 950. One second
grade child said twro pieces of money, and another T,do not pay M .
77, or a little over half the children tested did not attempt an
answer. 29 children, or about 1/5, gave unreasonable ans’^ ers, and
44, or about 3/10, gave reasonable answers. Of the children giv-
ing reasonable answers, two were in the Kindergarten, 8 in the
first grade, 14 in the second, and 20 in the third grade. Thirty-
two in the Kindergarten, twenty-four in the first grade, sixteen
in the second grade, and five in the third grade did not attempt
to answer.
Bread is one of the most common of all commodities, yet
only 44 children out of the 150 knar the price. Even in the third
grade only a few over half of the grade knew what bread costs. It
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is true that few of the children went to the store alone, and
these without money.
A study of Table IV and Table V, which follows, strongly
suggests a real opportunity for the schools. Bread is one of the
commonest of corn odities, and buying bread a task so simple that
second and third grade children should easily perform it, possi-
bly also first grade children. Yet the home does little or
nothing about it. How can the school help; and if it does help,
will the experience of buying bread be a worthwhile and meaning-
ful experience that will contribute to number meanings? This is
the line of thinking which the writer has been doing, and its
restatement here helps to clarify the purpose of the study. Whs
t
experiences have children had? What meanings have they derived?
For the schools, what is the next step?
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Table V.- Shows range of prices of bread and %> of answers for
each price according to each grade.
Price
3<£
Kindergarten Grade I Grade II Grade III
5^
nickel
z% 3%
3%
6%
6 $
8$
z%
8;f
5%
Reasonable
answers
5%
13% 3%
100 5i 13% 19%dime 8%
11£ 8% 5% 14%
12£ 3% z% 23%
15$ Z% 6% 5%
18$ 5%
20
$
3%
25$
Z%
Z% 10%
quarter Z%
35^ 3%
85^ Z%
95£ Z%
2 pieces of
rzo1O fomoney
Ro not pay 3%
No answer 72% 64% 40% 12%
% Reasonable
Answers 8% 17% 35% 63%
Table V shows the irnge of prices of bread and the percent
of the answers for each price given by grades. The results come
directly from Table IV. The explanation which follows involves
some duplication therefore.
The price of bread ranged from 3^ to 95^. The ans.-ers
were also given TTdo not pay" and "two pieces of money."
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The price of bread was considered reasonable from 90 to
120 inclusive. As far as could be determined these were the
prices of bread at all stores in town at the time of testing. The
parallel lines enclose the accept d reasonable answers.
In the Kindergarten 5% of the children said bread was 30,
3% said it was 50, and 3% said it was 60. 3% said it was 200,
3% a quarter, 3% si id 850 and Z% said 350. 72% did not attempt
to answer . 5% gave reasonable answers.
In the first grade 3% said bread was 50, 3% said a nickel
3% said 150 Z% said 250, Z% said a quarter, and 3% said f, two
pieces of money”. 64% did not attempt to ans er. 17% gave the
reasonable answers; 5% said 100, 8% said a dime, 5% said 110 and
3% said 120.
In the second grade 6% said 50, 8% said 80, 6% said 150,
3% said 350, and 3% said "do not pay". 40% did not attempt to
answer. 35% gave reasonable answers. 13% said 90, 13% said 100,
5% said 110, and 3% said 120.
In the third grade 5% said 60, 5% said 180, 10% said 250,
and 12% did not attempt to answer. 63% gave reasonable answers.
3% said 90, 19% said 100, 14% said 110, and 23% said 120.
This table indicates that even in the third grade less
than 3/4 of the children knew the price of one of the most
common commodities
.
Question 2b— The price of an ice-cream cone was more
within their experience. 62% of the Kindergarten were right ;
83% of the First Grade, 82% of the Second Grade, and 86% of the
Third Grade were right. The answers by grade and room are given
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given in Table VI below.
Table VI—Showing the range of answers given for price of an
ice-cream cone by room and grade.
Price Kindergarten Grade I Grade II Grade III Total
1957 1958 R.l R.2 R. 3 R.4 R. 5 R. 6
20 1 1 2
Eight
50 5 4 5 12 12 14 14 9 73
nickel 8 9 11 5 3 2 2 1 41
60 1 1
90 1 1
10* 1 1 1 1 4 1 9
dime 1 1 2
half
dollar 1 1 2
No ans. 9 3 2 3 1 1 19
Total
tested 22 20 19 19 20 18 21 11 150
Right
(nickel
h ) 11 13 16 17 15 16 16 10 114
Table VI shows the range of ans?ers given for the price
Df an ice-cream cone by room and grade. The price went from 20
bo half a dollar . 50 and a nickel were correct. These are in-
iicated on the table a s right . 1 child in the 1937 Kindergarten
md. 1 child n the second grade, Poom 4, said an ice-cream cone
:ost 20; 1 child in the 1958 Kindergarten said 6# and 1 child
said 90. 1 child in the 1357 Kindergarten, 1 child in the 1958
Kindergarten, 1 child in the first grade, Room 1, 1 child in the
second grade. Room 5, 4 children in the third grade. Room 5, and
1 child. in the third grade. Room 6, a total of 9 children said
10$ for an ice-cream cone. 1 child in the first grade, Room 1,
~:
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and 1 child in the second grade. Room 4, a total of 2 children
said a dime. 1 child in the 1938 Kindergarten and 1 child in th<
first grade. Room 1, a total of 2 children said half a dollar.
9 children in the 1937 Kindergarten, 3 children in the 1938 Kin-
dergarten, 2 children in the first grade. Room 2, 3 children in
the second grade. Room 3, 1 child in the third grade, ~oom 5,
a total of 19 children gave no answer.
3 children in the 1937 Kindergarten, 4 children in the
1. 58 Kindergarten, 5 children in the first grade, Room 1, 12
children in the first grade, Room 2, 12 children in the second
grade, Room 3, 14 children in the second grade. Room 4, 14 chil-
dren in the third grade. Room 5, and 9 children in the third
grade, Room 6, a total of 73 children said 50. 8 children in the
1937 Kindergarten, 9 children in the 1938 Kindergarten, 11 chil-
dren in the first grade. Room 1, 5 children in the first grade.
Room 2, 3 children in the second grade, Room 3, 2 children in the
second grade. Room 4, 2 children in the third grade , Room 5, anc
1 child in the third grade. Room 6, a total of 41 children sc id
a nickel.
Combining the right answers (a nickel and 50) and com-
paring them with the total tested in each room, there 1 ere 11
children in the 1937 Kindergarten or half the children right, 13
of the children in the 1938 Kindergarten or more than half of the
children were right. 16 of the first grade. Room 1, or almost
all of the children were right; 17 of the first grade, Room 2, or
almost all of the children were right; 15 in the second grade.
Room 3, or 3/4 of the children were right; 16 in the second
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greAe, Room 4, or almost all of the children were right. 16 in
the third grade. Room 5, or about 4/5 of the children were right;]
10 in the third grade, Room 6, or almost all of the children
were right.
Of the 150 tested, 114 were right, or 76/ of the whole
number tested, -lore children knn the price of an ice-cream
cone than lmew the price of breed, butter, or milk.
Question 2c— Again the cost of a lollipop was familiar
to the children. 45/ of the Kindergarten, 89/ of the First Grade,
81/ of the Second Grade, and 95/ of the Third Grade were right.
Question 2d— The cost of a small Hershey bar— 18/ of
the Kindergarten, 38/ of the First Grade, 42/ of the Second Graded
and 48/ of the Third Grade were right.
Question 3a—’’What does Mother pay for butter?”—the
price goes from 6^ to *1.00 No one in the Kindergarten or the
First Grade had a reasonable answer, and only 7/ of the Second
Grade and 25/ of the Third Grade were able to give a reasonable
answer. 21/ gave wrong answers, end 79/ no answers in the Kin-
dergarten; 25/ of the First Grade gave unreasonable answers and
75/ no answers; 22/ of the Second Grade gave unreasonable answers
and 71/ no answer; 45/ of the answers in the Third Grade were
unreasonable and 34/ gave no answer.
In answering Question 3b- ”' fhat does Moth. r pay for eggs?
the children did better. The price of eggs varied from 6 d to
£1.00 a dozen. No one in the Kindergarten or First Grade gave a
reasonable answer; only 26/ of the Second Grade and 42/ of the
Third Grade gave reasonable answers. 9/ of the Kindergarten chil-|
.-=^-rr
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dren owned hens; 50$ gave no answer. 10$ of the children in
Grade I owned hens; 59$ gave no answer. 11$ of Grade II owned
hens; 41$ gave no answer. 11$ of the Third Grade owned hens ;
31$ gave no answer.
Question 3c—"What does Father p. ay for gas?"—2 childrer
in Kindergarten had a reasonable answer; no child in First Grade,
2 in the Second Grade and 5 in the Third Grade gave reasonable
answers. 33$ of all the children had no car; yet out of those
having a car (67$) only 6$ of all the children or 9$ of those
owning a car knew the price of gas.
Question 4a—"How much milk in a big bottle of milk?"
—
Most of the Kindergarten did not attempt the answer (71$) and
only 19$ were right; a little over half (58$) of the First Grade
lid not answer and 25$ were right; 41$ of the Second Grade and
49$ of the Third Grade were right while 47$ of the Second Grade
and 15$ of the Third Grade did not answer.
Question 4b—"What does a bottle of milk cost?"—The ans
/vers here, as in the cost of bread and butter, show that the
price of a common commodity means nothing to the children. The
Kindergarten gave no reasonable answers. 15$ of the First Grade,
8$ of the Second, and 27$ of the Third Grade gave reasonable
answers; but 84$ of the Kindergarten gave no answers, and 16$ of
the Kindergarten answers were unreasonable. 58$ of Grade I gave
10 answer and 25$ were unreasonable. In the Second Grade 60$
gave no answer and 32$ were unreasonable. In the Third Grade
only 25$ gave no answer and 51$ were unreasonable.
Tables VII, VIII, and IX show the percent of the possible
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impossible, and no answers to Questions 2, 3, and 4b by grades.
These tables are on pages 36, 39, and 41 respectively.
Table VII.- Showing $ of
Questions
possible
2, 3, and
or right answers to
4b by grades.
Article Kindergarten Grade I Grade II Grade III Total
Bread Djo 19$ 25$ 63$ 28$
Ice-Cream
Cone 62$ 83$ 82$ 82$ 79$
Lollipop 43$ 89$ 81$. 95$ 78$
Small
Hershey Bar 18$ 28$ 42$ 50$ 37$
Butter 0$ 0$ 7$ 25$ 8$
Eggs 0$ 0$ 26$ 42$ 17$
Gas for Car 2$ 0$ 3$ 16$ 5$
Milk 0$ 15$ 8$ 27$ 13$
Table VII shows the percent of the possible right answers
to Questions 2, 3, and 4b . These questions ask the price of a
loaf of bread, and an ice-cream cone, a lollipop, a small Her-
shey bar, butter, eggs, and milk. The percents of possible an-
swers are given to each article by grade. The total percent is
also given.
In looking at Table VII it will be seen that only 5$ of
the Kindergarten, 19$ of the First Grade, 25$ of the Second
Grade, and 63$ of the Third Grade gave possible answers, and onlj
28$ of all tested gave a possible answer. Bread is the one
thing that all families have almost every meal, yet only 28$ of
the children gave a possible answer.
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Almost as many children in the Kindergarten knew the
price of an ice-cream cone (62?) as in the Third Grade know the
cost of a loaf of bread (63?). 83? of the First Grade, 82? of
the Second Grade, and 86? of the Third Grade gave correct answers
on the price of an ice-cream cone. 73? of all the children knew
what to pay for an ice-cream cone. This would seem to be the
article they buy most, and they themselves handle the money.
The answers to the lollipop did not stand as high. In the
Kindergarten 45? were right, 89? in the First Grade, 81? in the
Second Grade, and 95? in the Third Grade. The total percent of
all grades (78?) was only 1? less than for the ice-cream cone.
Here again it would seem that the children were given money to
buy a lollipop.
There was a decided drop in the right answers given for
a small Hershey bar. 18? in the Kindergarten, 38? in the First
Grade, 42? in the Second Grade, and 43? in the Third Grade were
right. The percent for all of the children right was 37?. Not
so many children bought this small Hershey bar as a lollipop or
an ice-cream cone. This does not show up in the answers record-
ed, but came out during conversation.
However, the ice-cream cone, lollipop, and small Hershey
bar show a larger percent of right answers than any of the more
useful commodities.
Butter registered no right answers in the Kindergarten
and First Grade. Only 7? in the Second Grade and 25? in the
Third Grade w^ere right. 8? of all children tested were right.
The children knew little more about eggs. Both the Kin-
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dergarten and First Grade had no right answers. 26$ of the
Second and 42% of the Third Grade were right. Only 17% of all th?
children knew the price of eggs.
Not all of the children’s parents owned cars. This may
make some difference as to the knowledge of the price of gas. 2%
of the Kindergarten, 0%> of the First Grade, 3% of the Second
Grade, and 16% of the Third Grade were right. Only 5$ of all the
children were right.
The price of milk was better than butter. Yet no one in
the Kindergarten answered correctly; 15$ in the First Grade, 8%
in the Second Grade, and 27% in the Third Grade were right. 13%
of all the children gave right answers.
Looking back over these results we find that more chil-
dren knew the price of an ice-cream cone than of any other arti-
cle, or 79%. The price of a lollipop was about the same, or 78%,
The small Hershey bar came third with 37$ right. Bread was next
w7ith 28$. Then came eggs (17$), milk (13$) and butter (8$), and
gas for car 5$.
If the children are able to learn the price of an ice-
cream cone and candy, why not bread, butter, milk, and eggs,
which are all essential and a part of their daily life. A store
unit in the Second and Third Grades is suggested to teach these.
XlnO
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Table VIII.- Showing $ of impossible
and 4b by
answers
Grades
.
to Questions 2, 3,
Article Kindergarten Grade I Grade II Grade III Total
Bread 23$ 16$ 27$ 26$ 23$
Ice-Cream
Cone 10$ 12$ 6$ 12$ 10$
Lollipop 23$ 0$ 8$ 0$ 8$
Hershey Bar 22$ 25$ 27$ 41$ 29$
Butter 23$ 23$ 42$ 46$ 34$
Eggs 22$ 27$ 19$ 27$ 24$
Gas for Car 19$ 38$ 14$ 19$ 22$
Milk 16$ 26$ 32$ 49$ 23$
Table VIII shows the percent of impossible answers to
Questions 2, 3, and 4b by grades and total of all grades. The
items represented in the Questions are bre, ;d, ice-cream cone,
lollipop, Hershey bar, butter, eggs, gas for car, and milk. The
price of the item was asked for in the Questions which are found
in Exhibit I, pages 16 and 17.
23$ of the Kindergarten gave impossible answers for the
price of bread, 16$ of the ^irst Grade, 27$ of the Second Grade,
and 26$ of the Third Grade. This makes a total of 23$ for all
of the children giving an impossible price for a loaf of bread.
10$ of the Kindergarten gave an impossible answer for an
ice-cream cone, 12$ of the First Grade, 6$ of the Second Grade,
and 12$ of the Third Grade. This makes a total of 10$ giving an
impossible price for an ice-cream cone.
23$ of the Kindergarten, no one in the First Grade, 8$
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in the Second Grade, and no one in mhird Grade gave an impossible
price for a lollipop. This makes 8$ of all the children giving
an impossible answer for the price of a lollipop.
22$ of the Kindergarten, 25$ in the First Grade, 27$ in
the Second Grade, and 41$ in the Third Grade gave an impossible
price for a small Hershey bar. This makes a total of 29$ giving
jan impossible answer.
23$ in the Kindergarten, 23$ in the First Grade, 42$ in
the Second Grade, and 46$ in the Third Grade gave an impossible
price for butter. This makes 24$ of all the children giving an
impossible answer.
22$ of the Kindergarten, 27$ of the First Grade, 19$ of
the Second Grade, and 27$ of the Third Grade gave an impossible
price for the eggs. This makes 24$ giving an impossible answer
for the price of eggs.
19$ of the Kindergarten, 38$ of the First Grade, 14$ of
the Second Grade, and 19$ of the Third. Grade gave an impossible
answer for the price of gas. This makes 22$ of all the children
giving an impossible ans7 rer.
16$ of the Kindergarten, 26$ of the First Grade, 32$ of
the Second Grade, and 49$ of the Third Grade gave an impossible
price for milk. This makes 23$ of all the children giving an
impossible price for milk.
.•
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Table 17.—Showing % of No /nsvers
by Grades.
to Questions 2j 3, and 4b
Article Kindergarten Grade I Grade II Grade III Total
Bread 62% 67% 44% 11% 46%
Ice-Cream
Cone vsCDto 5% 12% 6% 15%
Lollipop 35% 11% 11% 5% 13%
Smell Eershey
Bar 70% 47% 23% 11% 36%
Butter 77% 73% 70% 20% 62%
Eggs 50% 50% 41% 31% 45%
Gas for Car 60% 23% 51% 04% 57%
Milk 64% 50% 60% 24% 57%
Table 17 shows the percent of the children giving no
answers to the Questions 2
, 3, and 4b by Grades.
62% of the Kindergarten gave no answer, 61f of the First
Grade, 44^ of the Second Grade, and Ilf of the Third Grade. This
made 46^ of all the children giving no answer for the price of
bres-d
.
36% of the Kindergarten, 5f of the First Grade, 12% of
the Second Grade, and 6% of the Third Grade gave no answer for
the price of an ice-cream cone. This made 16% of all the chil-
dren giving no answer for the price of an ice-cream cone.
35% of the Kindergarten, 11% of the First Grade, 11% of
the Second Grade, and 5% of the mhird Grade gave no answer for
the pries of a lollipop. This made 16% of all the children
giving, no answer for the price of a lollipop.
70% of the Kindergarten, 47% of the First Grade, 23% of
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the Second Grade, and 11% of the Third Grade gave no answer for
the price of a small Hershey bar. This made 38% of all the chil-
dren giving no answer for the price of a small Hershey bar.
77% of the Kindergarten, 73% of the First Grade, 70% of
the Second Grade, and 29% of the Third Grade gave no answer for
the price of butter. This made 62% of all the children giving
no answer for the price of butter.
ro% of the Kindergarten, 59% of the First Grade, 41% of
the Second Grade, and 31% of the Third Grade gave no answer for
the price of eggs. This made 45% of all the children giving no
answrer for the price of eggs
.
60% of the Kindergarten, 23% of the First Grade, 51% of
the Second Grade, and 94% of the Third Grade gave no answer for
the price of gas, making 57% of all the children giving no
answer for the price of gas.
84% of the Kindergarten, 59% of the First Grade, 60% of
the Second Grade, and 24% of the Third Grade gave no answer for
the price of milk, making 57% of all the children giving no an-
swer for the price of milk.
Only in the answers to the Questions on the price of an
ice-cream cone and lollipops was there a small percent not an-
swering .
Question 5a — ,TDid you ever buy a stamp?”—39% of the
\
Kindergarten said Yesj 33% of the First Grade, 58% of the Second
Grade, and 78% of the Third Grade had. 24% of the Kindergarten
said No and 54% gave no answer; in the First Grade 39% said No,
and 30% gave no answer; in the Second Grade 37% said No, and 7%
.'
.
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C
jgave no answer. /II of the children in the Third Grade answered.
I
but 24$ said that they had never been to the Post Office.
Question 5b—The cost of sending a letter to Boston
—
[the cost ranged from 1# to ^2.00. The majority of the children
did not answer. 1 child in the Kindergarten gave the right an-
swer; 5 in Grade I, 11 in Grade II, and 11 in Grade III gave the
right answer.
The answers recorded by grade are found in Table X,
page 44.
Question 5c—The cost of sending a letter in town—only
5 children of the whole group were right, and again the majority
of the children did not answer . One child said it cost *5.90
and another 250. Yet the Post Office is a unit often recommended
in the Second Grade. One Second Grade (Room 3) had had such a
junit; one (Room 4) had not yet had it. In Room 3, Second Grade,
jonly 28^ knew the cost of a letter to Boston; while 25% in the
other (Room 4) had the right answer. The record of the answers
of all children in Room 3 and 4 is given under Table XI, page 4q.
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went from if to $2.00. One child in the Third Grade, Foom 5,
ssid if, No one in the Kindergarten, 1937, and only 1 child in
the Kindergarten, 1938, knew the price of a stamp. 3 children in
the First Grade, Foom 2, 6 children in the Second Grade, Foom 3,
5 children in the Second Grade, Foom 4, 6 children in the Third
Grade, Foom 5, and 5 children in the Third Grade, Foom 6, making
a total of 26 children out of the 150 tested knew the correct
price
.
One child in the Third Grade, F.oom 5, said 10; 1 child in
the First Grade, Foom 1, 1 child in the First Grade, Foom 2, 1
child in the Second Grade, Foom 3, 1 child in the Second Grade,
Room 4, and 3 children in the Third Grade, Foom 6, said 20 . 1
rhild in the First Grade, Foom 2, said 2 or 30. 1 child in the
Kindergarten, 1937, and 1 child in the First Grade, Foom 1, s- id
50. 1 child in the First Grade, Foom 1, said 100. One child in
the Kindergarten, 1937, said 150. One child in the First Grade,
Room 2, said 15 or 250. 1 child in the Kindergarten, 1937, said
510 and 2 children said 900; 1 child in the Kindergarten, 193 8,
3nd 1 child in the First Grade, Foom 2, said $2.00.
17 children in the Kindergarten, 1937, end 18 children in
the Kindergarten, 1938, gave no ansver. 16 in the first grade,
toom 1, and 11 in the First Grade, Foom 2, gave no ansver. 13 in
;he Second Grade, Poom 3, and 12 in the Second Grade, Foom 4, gave
10 answer. 13 in the Third Grade, Foom' 5, and 2 in the Third Grade
oom 6, gave no answer, making a total of 102 giving no answer.
Tie fact that 2/3 of the children gave no answer would indicate
;hat the Post Office and stamp buying were rarely parts of their
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experiences, end it would seem therefore not a unit for Kind^ r-
garten, ^irst Grade, Second Grade, or Third Grace.
Table XI.- Comparison of the answers in % given in Room 3 and
Room 4 on the Post Office Question 5.
Question Room 3 Room 4
5a- Did you ever buy a stamp?
Yes - 80% 39%
No - 15« 55%
No answer 5% 6%
5b- Cost to send a letter
to Boston?
2$ LO 6%
(right)
Zlf _ Z0% 29%
No answer 65% 65%
5c -Cost to send a letter
in town?
1*- Z0% 6%
lit 6%
(right) 2$ 30% VCCO
zt 10% 17%
lot 5%
No answer 25% 65%
In Table XI, Room 3 and Room 4 are compered with respect
to the answers given to Question 5. This is on the Post Office.
Room 3 had 20 children end Room 4 had 18 children. The right
answers given for 5b end 5c are found marked (right) between the
v •
parallel lines. Room 3 had just completed a unit on the Post
Office. Room 4 had never had any definite rrork on' it. P ring the
work on the unit. Room 3 visited the Post Office, bought stamps,
etc. They built a Post Office in school, bought stamps (made by
i . !
'
i
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the children), and sent letters to each other and to the chil-
dren in the school. As far as is known, there had been no talk
on the Post Office or its functions in Room 4.
It is interesting to note that in Room 3 only 80$ said
that they had even bought a stamp, 15$ said that they had never
bought a stamp, and 5$ did not answer. The experience of this
unit seems to have meant nothing to 20$ or 1/5 of the class.
In Room 4, 39$ had bought a stamp, 55$ had never bought
a stamp, and 6$ did not answer. 39$, or 2/5 of the children in
Room 4 had had the experience, and 60$, or 3/5, said that they
had not. Only twice as many in Room 3 remembered about the
visit to the Post Office and buying stamps.
The next part of the Question (5b) asks the cost of send-
ing a letter to Boston. 5$ of Room 3 and 6$ of Room 4 said that
a letter to Boston cost 20. 65$ in each grade gave no answer,
while 30$ in Room 3 and 29$ in Room 4 gave the right answer.
Both Rooms gave approximately the same ansv:ers. 70$ in Room 3
and 71$ in Room 4 did not know. Only 1$ more in Room 3 than in
Room 4 knew the right answer.
The third part of the Question (5c) asks the cost to
send a letter in town. In a small town like theirs, people do not
often send letters to others in town; the telephone is used, or
it is only a short walk to any part of the town.
In Room 3, 30$ said 10, 10$ said 30, and 5$ said 100,
while 25$ gave no answer. 70$ did not know, yet in this Room the
Post Office had been a unit of work. In Room 4, 6$ said 10, 6$
said lj0, 17$ said 30, and 65$ did not answer, or 94$ did not
.,
.
•
t '
**
jknow.~w in the Room gave the right answer.
It would appear that the Post Office as a unit is beyond ;
a Second Grade. As shown by the results in Room 4, it does not j
function in their lives, and as shown by the results in Room 2,
the experience as presented by the school does not give results.
Room 3, having studied the unit, was not outstanding in any way; ,
in fact, it did not do better in the knowledge of the price of a
|
stamp to send a letter to Boston.
Question 6a—The cost of the daily paper—This gave no i
better results than the cost of stamps in the previous question, ji
12$ of the Kindergarten, 8$ of the First Grade, 17$ of the Sec- I
ond Grade, and 57$ of the Third Grade had correct answers. The
price went from If to ^1.00 a. day.
Question 6b—The cost of the Sunday paper—The children
knew more about this. 22$ of the Kindergarten knew the price,
28$ of the First Grade, 23$ of the Second Grade, and 30$ of the
|
Third Grade knew the price.
Question 7a— ”What is this coin?”—One Kindergarten and
ene First Grade had just completed a formal study of United
Elates money. The results are interesting. In the Kindergarten,
(having studied coins) 94$ knew a cent, 71$ knew a dime, 53$
knew a quarter, and 33$ knev: a half dollar. In the other Kinder-
garten 80$ ’.mew a cent, 69$ knev a dime, 34$ knew a quarter, and
24$ knev: a half dollar. The results in the two First Grades
(were similar. What had it profited them?
The tabulation of all answers to this Question and the
ifollowing Question 8 is found in Exhibit III, page 49.
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Exhibit ITI shows the answers of all the children by
grade, room, sex, and age to the questions on United Stats mon-
ey,
—
Questions 7 a, b, c, d, e, and 8 a, b, c, on the Question-
naire as given in Exhibit I. This is a photostatic copy of the
original table as made from the results of the individual tests
and tabulated as shown. The table of Exhibit ITT is read as
follows:- To the Question 7a-”Uhat is this coin?” (showing the
child a cent) 4 boys from the age of 5 years through 5 5 years
said that it was a cent. 2 boys through the ages of 5- 5 J"Lsaid
it was a cent, making a total of 6 boys (under Total) in the
Kindergarten, 1937, who said cent, etc., as previously explained
under Exhibit II, page 24.
Question 8a-”Can you count?”- Except in the Kindergarten
and for one in the First, one in the Second Grade who did not
answer at all, the children said that they could count. 88$ of
the 1937 Kindergarten said that they could count. 76$ of the
1938 Kindergarten said that they could count. 12$ of the Kinder-
garten, 1937, and 24$ of the Kindergarten, 1938, s-id that they
could not count.
Question 8b-”Count these coins”—ten cents were given
the child. 64$ of the Kindergarten, 93$ of the First Grade, 95$
of the Second Grade, and 100$ of the Third Grade were right.
Question 8c-”Count these coins”- five nickels were given
the child. 20$ of the Kindergarten, 51$ of the First Grade, 68$
of the Second Grade, and 97$ of the Third Grade were right.
Question 8d- ”Count this money”- ten dimes were given to
the child. 21$ of the Kindergarten, 62$ of the ELrst Grade, 59$
(
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of the Second Grade, and 96$ of the Third Grade were right.
The responses to this question can he seen in Exhibit
4
I
III, page 49.
One Second Grade had formal arithmetic, one had not. Yet
[it is impossible to tell by looking at the chart that the Second
'Grade, Room 3, had the formal arithmetic and that the Second
Grade, Room 4, had informal arithmetic. Room 4, with informal
arithmetic, had better results than Room 3 , as can be seen by
looking at Table XII, below.
Table XII- Room 3,Gra.e II had formal arithmetic. Room 4, Gra^.e
II had informal arithmetic. These records
show the results of Question 8 for the two
Grades
.
Grade T T
8a -Count this money Roo]m 3 Room 4 Tota q
10 cents
*B. G. B. G. R.3 R.4
right
wrong
no answer
8b-Count this money
5 nickels
87
$
13$
100$ 92$
8$
100$ 94$
6$
0
96$
4$
0
right 761 50% 50$ 100$ 64$ 75$
wrong 12% 25% 42$ 18$ 21$
no answer
i 8c -Count this money
10 dimes
12% 25% 8$ 18$ 4$
right 50% 50% 58$ 66^ 50$ 62^
wrong
no answer
* B- Boys
C— Girls
50% 42$
8$
42$ 17$
17$
46$
4$
29$
9^
i
i
i
i
Table XII
(noney obtained by
shows the percents to Question 8 on counting
the Second Grade, Rooms 3 and 4. Room 3 was
3 -ton University
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taught arithmetic formally, and Room 4 informally. The results
are interesting.
To the Question-’T Count this money”, 10 cents were. ,iven
the children. In Room 3, 87$ of the boys, 100$ of the girls, or
94$ of all the children gave the right answers. 12$ of the boys
or 6$ of all the children were wrong. In Room 4, 92$ of the
boys and 100$ of the girls, or 96$ of all the children were
right. 8$ of the boys or 4$ of all the children were wrong. Room
4 had 2$ more right and 2$ less wrong than Room 3.
To the Question -"Count this money”, 5 nickels were
given the children. In Room 3 76$ of the boys and 50$ of the
girls, or 64$ of all the children were right. 12$ of the boys
and 25$ of the girls or 18$ of all the children were wrong; and
12$ of the boys and 25$ of the girls or 18$ -of all the children
gave no answer. In Room 4, 50$ of the boys and 100$ of the
girls or 75$ of all the children were right; 42$ of the boys,
or 21$ of all the children were wrong, and 8$ of the boys or
4$ of all the children gave no answer. Room 4 had 11$ more
fright, and 14$ less giving no answer than Room 3. Room 3 had 3$
jless ’ rong than Room 4.
To the Question - "Count this money” (8c) the children
were given 10 dimes . In Room 3 50$ of the boys and 50$ of the
girls or 50$ of all the children were right. 50$ of the boys,
12$ of the girls, or 46$ of all the children were wrong. 8$ of
the girls or 4$ of all the children gave no ansv.er.
In Room 4, 59$ of the boys and 66$ of the girls or 62$
of all the children were right. 42$ of the boys and 17$ of the
.
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girls, or 29$ of all the children were wrong. 17$ of the girls
or 9$ of all the children gave no answer. Room 4 had 12$ more
children right than Room 3. Room 4 had 17$ less wrong than Room
j3, and Room 4 had 5$ less giving no answer.
It will be seen that Room 4, the informal Room, had more
right than Room 3, the formal Room. The findings here agree
with those of Miss Harris (who has been referred to before), who
found informal teaching more fitted to the lower grades.
Question 9a- "How many nickels in a dime?"-9$ of the
Kindergarten, 32$ of the First Grade, 73$ of the Second Grade,
and 100$ of the Third Grade were right.
Question 9b- TTHow many dimes in a dollar?”- No one in th4
Kindergarten knew; 17$ of the First Grade, 35$ of the Second
Grade, and 71$ of the Third Grade were right.
Question 9c- "How .many quarters in a dollar?" No one in
the Kindergarten knew; 4$ of the First Grade, 32$ of the Second
Grade, and 60$ of the Third Grade were right.
Question 9d-"How many cents in a quarter?"- No one in
the Kindergarten knew; 26$ of the First Grade, 37$ of the Second
Grade, and 90$ of the Third Grade were right.
The Kindergarten knew almost nothing about money; even
by the time the children reach the Third Grade their money sense
is far from perfect.
Question 10- "Can you count?"- Most of the children felt
that they could count. 87$ of the Kindergarten, 98$ of the First'
Grade, 97$ of the Second Grade, and 100$ of the Third Grade saidR
|
tha t they knew how to count.
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Question 10b- "Count to 100 by 1."- 11$ of the Kinder-
,
garten counted correctly; 74$ of the Kindergarten counted in-
correctly., and 15% did not try. 63 % of the First Grade counted
correctly, 35$ counted incorrectly, and 2% did not try. 96$ of
the Second Grade counted correctly and 4$ counted incorrectly.
96$ of the Third Grade counted correctly and 4$ c unted incorrect
!y-
,
Question 10c- "Count to. 100 by 10."- No child in the
i
Kindergarten could do this. 2$ in the Kindergarten were wrong,
and 98$ did not try. 79$ of the First Grade were right; 79$ of
the Second Grade were right, and 92$ of the Third Grade were
right .
Question lOd- "Count to 100 by 5." No child in the Kin-
dergarten attempted to answer. 26$ of the First Grade were right
and 48$ did not answer. 55$ of the Second Grade were right and
80$ of the Third Grade were right.
Question 11 - "Count these objects-(20 marbles) ".
-22$ ofj
the Kindergarten, 81$ of the First Grade, 95$ of the Second, and \
96$ of the Third Grade were right.
Exhibit TV, page 55, shows how the children answered
Questions 10 and 11.
-
Exhibit TV shows the answers of all the children by
I
grade, room, sex, and age to the questions on c unting. Question^:
10 a, b, c, d, and Question 11 on the Questionnaire as given in
Exhibit T. This is a photostatic copy of the original table as
made from the results of the individual tests and tabulated as
shown. The table of Exhibit TV is re-
d
as follows: To the
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Question 10a- ”Can you count?” 4 boys from the ages of 5 years
a
through the ages of 5' years si id that they could count; 2 boys
6 11
through the ages of 5 - 5 years said that they could count,
making a total of 6 boys (under Total) in the Kindergarten, 1957,
who said that they could count, etc., as previously explained
under Exhibit II, page 24.
Question 12a-”Give me three marbles.” 95Q of the Kinder-
garten, 80$ of the First Grade, and 100$ of the Second and Third
Grade were right.
Question 12b- ”Give me 7 marbles.”- 78$ of the Kinder-
garten, 85$ of the First Grade, 94$ of the Second Grade, and
100$ of the Third Grade vvere right.
!j
Question 12c-”Give me 5 marbles.” 85$ of the Kindergarten
95$ of the First Grade, and 100$ of the Second and Third Grades
were right.
/
Question 12d-”Cive me 8 marbles.”- 66$ of the Kinder-
garten, 92$ of the First Grade, 97$ of the Second Grade, and
100$ of the Third Grade were right.
Question 12e-”Give me 10 marbles.”- 64$ of the Kinder-
garten, 86$ of the First Grade, and 100$ of the Second and Third
Grade were right.
Question 12f-”Give me 1 marble.” 100$ of the Kindergarterj.
98$ of the First Grade, and 100$ of the Second and Third Grades
were right.
Question 12g-”Give me 4 marbles . ”-89$ of the Kindergar-
ten, 95$ of the First Grade, and 100$ of the Second and Third
Grades were right.
II
.
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The Second Grade having informal arithmetic showed bettej*
I results on Question 12 than the Second Grade having formal arithj-
|jmetic
.
Question 13a-"Can you read numbers?”- 38% of the Kinder-
garten said "Yes", 45% said "No", and 17% gave no answer. 72% of
the First Grade said "Yes", 5% said "No", and 23% gave no answer,
j
79% of the Second Grade said "Yes", 8% said "No", and 13% gave
no answer. 78% of the Third Grade said "Yes", and 22% gave no
answer
.
i
Question 13b- ”Read these numbers.” The numbers were as i
follows:- 1, 3, 5, 7, 8, 12, 14, 29, 36, 45, 84. The Kinder-
garten did almost nothing at all. The First Grade showed marked j!
improvement as the reading of numbers is taught there, while the,
Second and Third Grade were practically perfect.
Question 14a- "Where do you read numbers? "-The children
reported "No" in 45 situations ,* however, one child in Second
Grade said "Alphabet". Of the child' en T s answers, this seemed
the only one that was not possible. About 1/3 of the children
thought that they could not read numbers. About 2/3 of the chil-
dren gave possible answers. A list of the answers is given on
page 58. There were 45 places given where the children read
numbers
.
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List of Answers Given to the Question (14a)- "Where
Do You Reed Numbers?"
Calendar Electric Light Bill In room
Auto plates On road When you write
On paper At stores
them
On doors Telephone book
Fire truck
At home At desks
Alphabet
In books On houses
Arithmetic
My blackboard Charts
Shoe boxes
On nickels Arithmetic papers
On money
Counting money Newspapers
In index
Tickets Number Cards
In spelling
Store-signs On boards
Boxes
Clock Sister writes numbers
Bags
Beano Where there are number
Cents
pictures Tests
Arithmetic Book
Made by parents Doing arithmetic
Signs
In school Color book
Question 14b- "How do you tell the day?"—36$ of the
Kindergarten gave possible answers, 5$ gave impossible answers,
j
and 59$ did not answer. 45$ of the First Grade gave possible
answers, 15$ gave impossible answers, and 30$ did not answer.
71$ of the Second Grade gave possible answers, 11$ gave impossi-j
ble answers, and 18$ did not answer. 93$ of the Third Grade
gave possible answers, 7$ gave impossible answers, and everyone j
i
janswered
.
i
Question 14c—"Find today on the calendar."- 20$ of the
... J . •-
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Kindergarten rere right, 9# were wrong, and 71# did not answer.
42# of the First Grade were right, 15# v/ere wrong, and 43# did
not answer. 74# of the Second Grade were right, 4% were wrong,
and 22# did not answer. 76,# of the Third Grade were right, 8#
were wrong, and 16# gave no answer.
Question 15a- "How do you know time?”—The tabulation is
found in Exhibit IT, page 24. 10 ways were given by the chil-
dren. These are listed below:
-
List of Answers to Question 15 .
Watch Ask
Clock Look in house
2 o T clock
Count numbers
Learn
Hands on
Numbers
By hands
By sun
57# of the Kindergarten, 76# of the First Grade, 86# of
the Second Grade, and 93# of the Third Grade were right. 78# of
]
all children knew where to tell time.
Question 15b—"What time does school begin?” --Both the
time of beginning in the morning and the afternoon were counted
right. Even many Third Grade children didj^know. 11# of the Kin-
dergarten, 41# of the First Grade, 69# of the Second Grade, and
32# of the Third Grade were right.
Question 15c—”Khat time do you eat dinner?”—This was
checked. 28# of the Kindergarten, 59# of the First Grade, 77# of
the Second Grade, and 92# of the Third Grade were right.
'estion 15d—
”
,,,7hat time do you eat supper?” --This was
i '
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checked. 22f of the Kindergarten, 37% of the First Grade, 465
of the Second Grade, and 575 of the Third Grade kne - their sup- i
per-tirae
.
Question 15e— ’’Find the time school begins.”—65 of the
j
Kindergarten, 12% of the First Grade, 495 of the Second Grade,
and 57% of the Third Grade were right. ji
Question 15f-aV3nat time is this-9:00?”- The hands of thejj
{
clock were turned to make it 9:00. 29% of the Kindergarten, 29%
;
of the First Grade, 535 of the Second Grade, and 875 of the
Third Grade knew the time.
"What time is this-12:00?”—The hands of
the clock were turned to make it 12:00. 535 of the kindergarten,
495 of the First Grade, 785 of the Second Grade, and 655 of the
Third Grade kne the time.
"What time is this-3:30?”~ The hands of the
?lock were turned to make it 3:30. 45 of the Kindergarten, 22f
Df the First Grade, 175 of the Second Grade, and 51% of the Third.
Trade knew the time, and this was dismissal time for the school.
Question 16a- "When is your birthday? month?”— 475 of
jfche Kindergarten, 485 of the First Grade, 745 of the Second Gradol,
l
^nd 885 of the Third Grade knew the month of their birth,
i
Question 16b- "What is the month and day of your birth-
day?”—The da.y of the month the children were not sure of. 315
of the Kindergarten, 375 of the First Grade, 635 of the Second
Grade, and 815 of the Third Grade were right.
Question 16c—"How old are you?”—The children were for
;the most part sure of their age. 895 of the Kindergarten, 835 of
i
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the First Grade, 89^ of the Second Grade, and 76^ of the Third
'
Grade were right.
Question 16d— ”Age of brothers or sisters?”— 57^ of the
Kindergarten, 80# of the ^irst Grade, 92^ of the Second Grade,
end 90^ of the Third Grade were right.
Question 17a—”How tall are you?”—Few of the children
even in Third Grade knew how tall they were.G f~ of the Kinder-
garten, 5 $ of the First Grade, 0 % of the Second Grade, end
18 f' of the Third Grade were right.
Question 17b
—
,THow -would you find out?”—17 answers were
j
given. As will be seen by looking at the list given below, most
j
of the answers were possible. Weight and scales meant the scaled
that they stand on for measuring in school. About 50f of the
Kindergarten did not answer and a few in First Grade, but for th^
most part the children gave possible answers.
List of Answers Given to Question 17b
—
Hov- to f ind out how tall you are .
Mark on door Scales
Measuring stick Thing in Health Room
Ruler Measuring thing
Measure Have Father measure
Yard stick Height stick
Stand against someone Measure up-town
By a thing Stand up
Ask some one
Question 18a--”Which is largcr--a whole apple or half an
apple?” — 7o^ of the Kindergarten were right, of the First
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Grade, ~4? of the Second Grade, and 97? of the Third Grs ie r;re
right
.
Question 18b—’’Which is larger—a half an apple or a
quarter of an apple?”—11? of the Kindergarten, 43? of the First
Grade, 77? of the Second Grade, and 91? of the Third Grade were
right.
Question 18c— ’’Which is larger—a pint or a quart?”—
30? of the Kindergarten, 45? of the First Grade, 71? of the
Second Grade, end 90? of the Third Grad:- re: e right.
Question 18d—’’Which is larger—an inch or a yard?”—
26? of the Kindergarten, 69? of the First Gra de, 33? of the
Second Grade, and 97? of the Third Grade rare right.
Question 19a—”How many pieces -half?”—68? of the Kin-
dergarten, 90? of the First Grade, 83? of the Second Grade, and
98? of the Third Grade were right.
Question 19b—”How many pieces- quarter?”—19? of the
Kindergarten., 23? of the First Grade, 54? of the Second Grade,
and 93? of the Third Grade were right.
Question 20— ’’Work”— It is of interest to see that
hardly a child was given money regularly for a regular job. In
the Kindergarten only 22? id they had earned money, 65? in the!
First Grade, 51? in the Second Grade, and 60? in the Third Grade
None of these children had a stated amount each week or steady
jobs. The jobs are listed with amount received under List on 1
pages 63, 64, and 65.
'
i
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C-rade I. Foam 2
(carrying milk bottles
(work in garden -2.25 Grandmother
dust 1* Father, Mot
scratching her back 50 Mother
shovel snow M Grandmother
poe garden and everything 50 Neighbor
'get rood
i - ,
sometimes a nickel Neighbor
List of the Jobs the Children Did, the /mount Received,
! and Fho Paid Them.
In Answer to Question 20.
JOB PAY BY WHOM i
i
Kindergarten, 1037
hoed garden $6.00 Father
works money for ice-cream cone Mother
wash dishes and sweep 1* Mother
Kindergarten. If 38
( emp 1y wa s t e -be. ske t money once a week f.r
(put out milk bottles bank Mother
peddles papers 850 Mother
take out milk bottles money for bank Mother
sweep sidewalk ^2.00 a week Mother
wipes dishes Saturday nickel Mother
helped Uncle paint store nickel Uncle
help 15 'other 1 penny for bank Mother
help with dishes 50 or 10 Mother
Grade I . Room 1
made airplane 250 Neighbor
picked up wood nickel Father
emptied waste-basket 150 per week Mother
go to store 1 penny Mother
mow lawn 150 Father
carried in wood penny Cousin
empty cans 50 Aunt
go to store penny Men
bring up wood bank money Mother
run errands 100 Mother
pick up stones 100 Neighbor
pick violets 50 Mother
jsweep; wash clothes;
• wash dishes 100 Mother
--Jk
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pick up cousin T s garage
when Father works
make bees; wipe dishes
do dishes for neighbor
help Daddy get breed
go down tovm
wipe dishes; go to store
penny
quarter
nickel, or dime,
or penny
50
(quarter
fS x. ennies
(2 nickels
Garage man
Mother
Neighbor
Sister and I empty
waste-baskets 10$ every Saturday Father or Mother
clean house A enny or so Mother |
4
Grade IT. Room 3
clean garden; plant 250 when I do all
flowers; keep place good work
clean nady
clean driveway end yard oi—
i
Landlord
iclean up yard; take
rub 1 ish to dump 250 Neighbor
(help Daddy
water clicks; feed and
water cows ; take cows
to pasture "*1.00 a week Father
cut grass; rake lawn 350 —
good report 250 Daddy
$1.00 Uncle
make beds on Saturday;
wash dishes; dust
furniture 200 Mother
go to store; rake yard;
wash dishes quarter Mother
Grade II. Room 4
[rake leaves; dig snow — Neighbor j
(vacuum; wash dishes; 50 every time i
1
clear table I help Mother
rake lawn nickel or dime Father
pull weeds in garden 50 Mother or
errands 50
Fa ther
Grandmother
rake leaves 100 Neighbor
throw wood down cellar 50 Dad
i.
i
i
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JOB DfY BY 'AHOY
rake leaves; feed chicken s 50# ev.ry Saturday Father and
cut grass Mother
V clean yard; c] ean rabbits ; penny or 2# Father
) mow lawn
pick up rags (sold them) dime Lady
cultivate corn $1.00 paid to
Father Neighbor
wash and wipe dishes 5 # —
dust; sweep; wash dishes; 5# or 10# when
help Daddy I work
- J
GRADE III, Room 5
!
i
l
rake leaves in summer 50# or $1.00 Neighbors i
pack eggs 5# a case or
20# a week Father
haul wood 25# Father
go down town; mow lawn 50# or $1.00
a month Father
spada garden 5# Father
help put in stakes 10# Neighbor
dust 5# Mother
empty garbage 10# a week Fa ther
mow lawn 25# Father
mow lawn 10# Grandmother
clean kitchen 5# Mother
do dishes 5# Mother
push the baby 25# Neighbor
rake the lawn 10# Father
dishes allowance Mother
wash dishes • —
rake lawn; cook meals
i i
H
1
O
1 1 1 1 1 1 1
Father
GRA.DE III. Room 6
cut down trees 10# Grandfather
help carry flowers;
plant seeds 10# or 15# —
baby 25# Mother
mow lawn 50# per hour —
h°lp Sunday paper boy 18# pay —
pick blueberries $4.06 —
) do things for neighbors 5# or 10# NeighboryW
wash dishes; make beds about 10# —
help Mother quarter —
run errands for neighbor penny or nickel Neighbor tl
take baby out 25# sometimes Lady
clean house; make beds sometimes 25# or i
35# —
.«
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The Pesults Compared with Other Studies.
Miss Helen Gorham made a study in the Kindergarten and
j
two First Grades using the same questionnaire as *? es used in
this study. Her results were about the same. There were 54
children examined.
Miss Gorham found that 92$ had been shopping, while in
this study in the Kindergarten and First Grades 79$ had been
shopping. In neither case did many of the children know the
cost of what they had bought.
What does Mother pay for bread? Miss Gorham found that
31$ gave a reasonable answer. In this study in the Kindergarten
and First Grades 12$ of the children gave reasonable answers.
What is the cost of an ice-cream cone? The children in
both studies knew better about ice-cream and lollipops. Miss
Gorham found that 83$ of the children knew the price of an ice-
cream cone. 73$ of the children in this study were right.
What is the cost of a lollipop? She found that 81$ of the
children knew the price of a lollipop; in this study 67$ of the
Kindergarten and First Grades were right.
In Miss Gorham T s study 44$ knev the price of a s mall
Hershey bar; in this study 28$ were right.
i
What does Mother pay for butter? Miss Gorham found 5$
of the children were right. In this study no child in Kindergar-
ten or First Grade gave a reasonable answer.
What does Mother pay for eggs? Miss Gorham found no
child was right. In this study the same v. • s truej- in the Kin-
dergarten and First Grades no child was right.
i
rc : ;
•; ;
T •;
what does Father pay for gas? Miss Gorham found 14% of •
the children gave a reasonable answer. In this study if of the
|
children in Kindergarten and First Grade gave a reasonable an-
swer
.
What does a large bottle of milk cost? Miss Gorham
found ISf of the children gave reasonable answers. In this study!!
li
If of the Kindergarten and First Grade gave reasonable answers.
jj
About the same number of children in both grades had
bought stamps. Miss Gorham found Zf kne 1 . the cost of a stamp for
i
a Boston letter. In this study, in the Kindergarten and First
Grades 5% knew the cost of a Boston letter. Miss Gorham found
no child who knew the cost of sending a letter in town. The
knowledge of the cost of the daily and Sunday paper was about
\
the same in. both studies.
The recognition of coins in both studies was about the
same. ’'Tost of the children knew a cent; a dime, a quarter, and a
half dollar was harder. They counted the 10 cents correctly;
but in both studies the children were found to have trouble in
counting nickels and dimes. Less than 5f of both groups could
count to 100 by 1, end counting to 100 by 10 and 5 wras very bad.
Almost all of the children in both studies were found to
be able to count 20 objects correctly, and to give the definite
number of marbles asked for.
The children tested by Miss Gorham had a, higher percent
of correct answers in reading numbers than those tested in this
study. Miss Gorham also showed a higher percent of children
right in telling time than those in this study, although her
T ' 3
;
l
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percent was not high. As in this study the majority of the chil-
dren knew their age and a number knew their birthdays.
In both studies no child knew how tall he was. but most !
.
of the children knew where to find out. In both studies the
i
children understood about half an apple being smaller than a
whole apple. Miss Gorham said that the question of quarts and
pints and inches and yards was largely a matt r of guess-work,
and as in this study her results indicated that the children did
not understand.
Miss Gorham found 55^ of the children had earned money.
Zl% of these could not remember how they used the money. This
would seem to indicate that as in this study the children had no
regular job with regular pay.
|j
Miss Mattie Graham also used a questionnaire similar to
j
that used in this study. She tested children in the Kindergarten-
through the sixth grade. Due to the results from her question-
naire, she came to the conclusion that n The drill work in Grade
II does not seem to bring big gains according to this survey.”
In her summary she says, n I have proved to myself beyond a doubt
that a correct response in a drill example does not indicate a
Icorrf-ct number concept. Drill in First and Second Grade does
not bring number concepts. Therefore drill is less important
with the young child than a concept of number or understanding
of number in his own exp.rience. We take many experiences for
granted. Problems about prices and how we buy and sell mean
little below the Third Grace.”
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Miss Elizabeth Quattlander reported on an informational
unit which she worked out in Second Grade. The children kept ex-
pense books using as a basis their own allowance and any other
money received by them. Miss Quattlander says thet "The children
were keenly interested many wished to continue (by themselves)
through the summer.... It was a real situation—the children used
their own money ... saving and spending as they chose... the result
were satisfactory .. .it met a real life situation in numbers to
be learned. . .When number facts were later presented, they were
•not new and were learned easier The children often used
their book number facts not yet taught." In her conclusion,
she says "The time spent this year on informational units was
the most happily spent time in all the allotted arithmetic plan.
This way of preparing for later use of number knowledge is a
satisfactory method with small children."
Miss Emma F. Harris gave, as before stated, a question-
naire similar to this one. The children tested ranged from the 1
Kindergarten through the Ninth Grade. The ages ranged from
4 years through 17 years. In the Kindergarten and first three
grades, the results were similar to those found here. The re-
suits of her questionnaire led her to these conclusions :
-
"1. Experiences are governed by locality usages.
2. Problems should be hased on experiences prevalent
in the locality."
The studies of Helen Gorham, Mattie Graham, Elizabeth
Quattlander and Emma Harris have already been discussed.
i
i
i
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VI. -Significance of the Percentage Difference.
In the discussion of tables in this study, comparisons
have been made and differences brought out. In order to know
whether or not these differences are of significance, it will
2
be necessary to apply the formula used to determine the statis-*
tical significance of these differences. A typical case to
illustrate this will be given in this section. Room 3 had for-
mal arithmetic; Room 4 had informal arithmetic. In Table XI T ,
page 51, these two Rooms are compared as to the results ob-
tained in Question 8 on counting money.
Holzinger gives the following equation for the probable
error of a percentage frequency/' r -J '/
fp v N
fp is the i recents ge score or frequency and
"
T is the number of
children. Applying this equation to a typical case in Table XII
page 51, under 8b - Total - Room 3 - 64^ we have
.3745 yf~
*
Therefore this particular 64 may be thought of as '.f
r
.
1.
-Wilson, Dorothy - What Measures Do People Know and
,nhy?
Master T s Thesis- Eoston University - 1936 p. 82
2.
- Holzinger, Karl J.- Statistical Methods for Students of
Education - Ginn and Co.- 1928 - pp. 243-244
,' 1 4 - $
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Again applying the formula, taking from Table XII, page ! i
51, under 8b- Total - 75$, we have PE
75
= *6745 J 75(100-75)
i 12
r - 8.44.
^ 8.44.
Ther fore this particular 75 may be thought of as
As Room 3 and Room 4 are being compared, the difference
jj
between the percents of the two rooms is of interest.
If 84$ of the children in Room 3 answered correctly, and
75$ of the children in Room 4 answered correctly, then 11$ more
;
of the children in Room 4 ( the informal Room) answered correct-!
ly than in Room 3 (the formal Room). Just what statistical value!
does this 11$ difference have? Again Holzinger gives a formula !
for the significance of the percentage difference as follows:- ii
PE
(diff
.)
(PE of 1st percent)"' / (PE of 2nd percent)
Applying this formula to the probable errors as figured above
"
=
\/~( r '.25)^ / (8.44)^ = / __
(diff ) V 12.55.
the percent difference between the twro Rooms, (75$ - 64$ - 11$) i
11$ equals - 12.55
Since the actual difference (11$) is not five times the
I probable error of the difference (12.55) the difference between
|
the two Rooms statistically speaking is not significant.
These formulas might be applied in all cases wrhere com-
parisons are made or differences discussed, either in this study
itself or in comparing this study with other studies. But this
|
seems hardly necessary, considering the labor involved. The
small number of children participating in the testing causes the:!
probable error (PE) to increase and the differences are not
=====
—
-•
. . ; , :0!
J
.
•
.
r ' j b
.
•'
,
•
*
r.f
C
*-72 -
likely to show special significance.
1 vDorothy Yarbrough and Gertrude Hanley" used these for-
j;
mulas in discussing gains in arithmetic made by the children;
Dorothy Wilson, before referred to, in discussing measures
people know, not only as individuals but in sections of the
country.
1. Yarbrough, Dorothy - A Diagnosis of Pupils
1
Errors in
Arithmetic with a View to Corrective Work Carried
On Through the Cooperation of Teachers.
Masterfe Thesis - 1938 - Pages 80-83
2.
-Hanley, Gertrude F. - Corrective Load in the Fundamentals of
Arithmetic, Grades 4, 5, and 6.- Chapter on
Significance of Percentage Differences.
Master’s Thesis - 1938 Pages

VI. Summary and Conclusions.
From the data collected, it would appear that few chil-
dren know the cost of -common commodities. The cost of food or
how much is purchased means very little to them. A big bottle of
milk is. just a big bottle of milk. Quart is not applied to the
quantity of milk in the bottle. The cost of mailing a letter in
town or to a place outside showed little knowledge of the Post
Office. The newspaper was purchased, but the price paid rarely
realized
.
The children did recognize most of the coins; but it was
not until the Third Grade that all the class knew how much 5
nickels were; and even the Third Graders were not at all sure ofj
how much money 10 dimes made. Coins in relation to each other
were not well understood even by the Third Grade. Counting to
100 by 1 was easy above the First Grade, but by 10 T s and 5 T s not,
so easy. The counting of objects seemed to be well understood
even by the Kindergarten, heading of numbers was very poor, and
the numbers seen were for “he most part in school situations.
Over 00% of all the children knew howr to find out the
lay. Finding the day was rather difficult for the Kindergarten
and First Grade. Above the First Grade a little more than 10%
of the children found the day on the calendar correctly.
Although the majority of the children could tell v here
to get the time, even the Third Grade had trouble in reading
time from the clock.
Almost all of the children kn w how old they were and thq
age of brothers, sisters, or friends. The Kindergarten and First
'• I
'
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Grade children did not know their birthday dates, but above the
First Grade most of the children knew at least the month.
Few of the children knew how tall they were, but they did
know how to find out.
The majority of the children knew th: t a whole apple was
larger than half an apple; and above the First Grade that a half
was larger then a quarter. As previously stated, the word yard
was misunderstood in the First Grade and Kindergarten. Inch and
yard, pint and quart were well understood above the ^irst Grade,
and the majority of the children knev which was larger.
Almost all of the children knev/ that there were two
pieces v/hen an apple was cut in half, and above the First Grade
the majority of the children knew there were four pieces when an
apple was cut in quarters.
Where the children did work, the amount of money did not
nean much in relation to the job.
Russell said, in his conclusion, "It is not likely
that the First Grade or Second Grade pupil -ill be mature enough
to master completely and understand isolated addition or sub-
traction facts. Formal work such as drill over these Arithmetic
facts should be discouraged. The observation indicates that the
jinitisl training in Arithmetic should be undertaken with the use
qpf concrete materials.
"
The results of the present study are supported by results
:
i
i
i
»
i
1- Russell, Ned - Arithmetical Concepts of Children - -Journal
of Education - Way, 1936 - page 663.
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obtained in the previous studies before mentioned of Harris,
”
Ihite, Graham, and Gorham. Among the conclusions that seem
|
justified are the following :-
1- That although children are interested in going to
jthe store, yet they seldom have en idea of the cost of the art-
icles purchased even in the Third Grade.
2- It is seen by the answers to the Question on the cost
of mailing a letter, that even when the Post Office has been
studied as a unit in Grade II, the results are/J^fi^ter than
when the children have not made a study. The unit evidently
came too early in school life.
"It is very unple.- sant being taught anything that you
feel is beyond your understanding an important maxim is not to
strike 1 hre the iron is hot, as an irreparable damage- may thus)
1
be done.”
3- That children recognize coins but that the value of
coins in relation to other coins is vague.
4- That counting to 100 by 1 seemed to be perfected a-
bove the First Grade. The Kindergarten counted objects success-
fully.
5- That the children understood the use of the calendar
and the clock even if they were unable to use either.
6- Ages and birthdays seemed to be very interesting to
the child: en from the Kindergarten up.
i
i
1- Drummond, Margaret - The Psychology and Teaching of lumber-
1925 - Page 23 of the Introduction.
I
.
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7- The children use half of something often, and a quar-
ter sometimes. But quart, inch, and yard do not seem to come
within their experience.
8- The children were not given a job for which they were
responsible or for which they were paid according to value re-
ceived .
In order to determine the units or simple situations for!
ter ching Arithmetic, it must first be determined just what Arith-
metic the children know. A few units and simple situations arejj
suggested for use in the Kindergarten, First, Second, and Third
j
Grades, based upon this study.
"The modern First Grade te? ch r provides very definitely
for instruction in Arithmetic, but she makes that instruction
i
j
a series of interesting and "elightful experiences
.
n '
Again we find- "In the classroom—education starts with
an interest which absorbs the pupils and expands and deepens
that interest into a series of related and worthwhile experien-
ces."^
"lie Kindergarten, ^irst Grade, and Second Grade should
build up number experiences and number vocabulary. "The early
number experiences of children seem to be a more or less con-
fused mass of ideas and feelings about objects and activities;
!
>
1- 'orton, R. L. - Teaching Arith ;etic in the Primary Graces-
Silver, Burdett & Co., 1927 - page 16
2- National Council of Te- ch rs of Mathematics- "’enth Year Book
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hut as one situation after another is singl'd out of this ’big,
buzzing confusion’, and given meaning and significance, the
child’s number precepts are clarified and enlarged Thus there
• ii
' built up a large body of mathematical experiences that form i|
a background and give a basis for the later and more formal
study of number. "~
The Kindergarten teacher is alert to all number situa-
tions, -an extra bottle of milk—not chairs enough—a late child
-
talks on number—how many in the family—one mitten lost, or
both mittens lost—measuring for height—weighing--comp,‘ ring
sizes, etc. We found that Kindergarten children count. There
ere many things to count—children present, children absent,
chairs, milk bottles, crackers,—all situations that arise nature
ally. The picture on the next page—after breakfast—before din-
ner—having a pin-wheel sale, only pennies and nickels used
—
counting ovm or milk money—counting bank money; the arithmetic
connected in building with blocks or making things with boards ,
hammer, and nails.
"Only as the units of work or activities in which the
children engage are selected in terms of a total social exper-
ience today is there any assurance that the school can meet its j
2
obligations to society and the individual."'
1- McLaughlin and Trozell- Number Projects for Beginner s-
in Preface - page VI
2- National Council of Teachers of Mathematics-Tenth Year Book-
Page 120.
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In the kindergarten the teacher and class recoernize a
'birthday and the age of the child.
The First Graders are still greatly interested in their
! birthdays. A birthday calendar which gives not only birthdays
but leads to interest in the present month and day as well as
the reading of numbers, etc., is suggested. This may lead to a
weather calender in the Second Grade.
Building with blocks, making a road or tunnelling in the
sand, sawing or nailing boards for a chair or doll bed, several
;
painting, brushes for some, how much or how long to paint so
that others ray share in the job, a toy store with nothing over
10^, sewing for the house, as curtains, chair cushions, a pieced
bed coverall need measuring. The First Grade is much interested
in measuring, not down to the ruler inch, but all legs of the
doll T s bed must be even; the cushion must fit the chair, the
cp-uilt the bed. A unit of home-making and the family offer
jj
many number situations.
The Second Grade are more interested in their height and
weight. ,Krho weighs the most is a b: g question. The children are
ready to compare size, age, desks, anything and everything . A
roadside stand was used with great success in one Second Grade.
This unit grew out of another on sources of food, and the farmer.
7Tiss Olive Mahoney carried on units with a toy shop and a drug
-
store in a First Grade with great success.
-
1- Mahoney, Olive- Extending First Grade Experiences in Number. )
Unpublished Thesis at Boston University - 1038.
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4
4
All the children knew that time was told by the clock.
They ask even in Kindergarten—Is it time for lunch, is it time
to go home? The First Grade often rsk—Have we had dinner yet?
Or, as one child asked. Is this today or tomorrow? Is it time to
read—is it time to play—will I have time to do my writing? The
,answer to these questions and by telling when the big hand is up
|on 12 we will go home or we will eat our lunch, make a foundation
jfor a real time unit in Third Grade which this study showed that
jthe Third Grade were ready for. Second Grade use money as cents,
nickels, dimes, and quarters. The children may have a May-basket
sale, or a pin-wheel sale.
The Third Gr-ders are ready for games in t a ms with
scorers, a. store, expense accounts, etc.
There is no special Grade for any unit as this study
shows it depends on the experiences of the children, not the
Grade
.
"All these experiences have come through the play-way,
through the arising of needs demanding satisfaction or problems
necessitating a solution. It will be noticed, too, that the
Iribihg power which enables the children to undertake what might
be considered arduous tasks is interest."
"When the child has the purpose to achieve, those le srn-
Lngs which might otherwise involve difficult obstacles are with
amazing agility mastered as necessary skills, achievements. And,
In those experiences where readiness attends the act, the learn-
!
•
i
L— McLaughlin and Troxell- Number Projects for Beginners - page 8
i
—
—c
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| ings are freer to become a pert of the next learning situation,
1 I
to function v'hen and where needed.”
”Py teaching Arithmetic in this way ample provision
de forpupils* * self-activity and initiative. The work is
thoroughly motivated and hence will he more interesting from thej
very beginning. Pupils see the r 3d for each process and idea,
and learn the required facts through use. T' e result is a longer
retention of the useful knowledge gained, and a greater possi-
j
bility of the skill and knowledge gained transferring to actual
2life situations and . s ds in later 3 .
”
Wilson suggests no formal Arithmetic until the Third
3
Grade. The Massachusetts State Course of Study has no require-
jments before Third C-rade. ^ It also sug0ests 'units and situation,
for use in Arithmetic. Quattlander, and Harris came to the same
conclusion, as ,r viously stated
’’All processes will thus be taught at a time when real
need for the knowledge is felt by the child. **
1 - National Council of Teachers of Mathematics- Tenth Year Book-
peg e 86
2- Newcomb, Ralph S.- Modern Methods of Teaching Arithmetic-
Page 106
j
3- Wilson, Guy - What Arithmetic Shall One Teach?
j
*
4- The Commonwealth of Massachusetts - Department of Education-
j
Massachusetts State Course of Study
5- Newcomb, Ralph S. - Modern Methods of Teaching Arithmetic 1
/ ———
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Russell did not think that First or Second Grade chil-
dren were "nature enough to hav - formal work with Arithmetic
facts.' 7
"
The teachers must he sure that the number unit or situa-
tion cores within the experience of the child, and then, by
building on and broadening his exf i
,
give him new ones.
"The teacher T s aim should be to aid the normal develop-
ment of children through enrichment of jxperience. The teacher
must learn to live and play and plan with the children on their
level The teacher must learn to stand by, to -..ait, to recog-
2
i nize pupil leads and encourage them.”
Number ”c mes with the normal development resulting
pfrom experience."
1- Russell, Ned M.- Arithmetical Concepts of Children -
Journal of Educational Research - Vol. xxix- No. 9 -
Ray, 1936 - pages 662-633.
2 - Wilson, Stone, Dalrymple - Teaching the New Arithmetic -
*.
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